The wave equations for the metric of the cosmological standard model and their solutions in form of Green's functions are given.
The behaviour of electromagnetic radiation under cosmological conditions has been studied from different viewpoints for some time (cf. e.g. [1] [2] [3] [4] [5] [6] ). Such investigations are of increasing interest for an approach to the problem of a possible link between the electrodynamical and cosmological arrows of time. It is therefore useful to have at hand the Green's functions for the wave equation in the metric of the cosmological standard model (the Robertson-Walker-metric).
In a curved space-time, the inhomogeneous wave equation for a Green's function G takes on the following form [7] :
where // is a time variable defined below. (1) Here, R (t) is a scale length which represents the change of all linear dimensions with time (e.g. the distance between two clusters of galaxies in arbitrary units).
is the Gaussian curvature with x = sgn K. In the case of positive curvature, K > 0, the factor R is the usual world radius. The line element (2) is given in comoving coordinates where the cosmic medium is commonly approximated as dust, fluid, or radiation.
The Robertson-Walker-metric may be transformed into a form which is analytical in x too. Thus we define [8. 9] The combined wave equation for all three cases reads:
with the definitions R' := dR/dq, cos* t// := sin* y/ and cot x i\t\= 1/tan* yj = cos., y//s\n x y/. The last term of the operator in (3) contains the explicit form of the curvature invariant R = 6 (R" + xR)/R 3 .
As may easily be checked, the retarded (-) and advanced (+) solutions for the three cases xe {1,0.-1! are
6(rjtio±y)
2R(no) R (n) sin (4) In the Minkowski case (x=0 and R'= 0) this becomes /~1 S(t -to + r) with r=Ry/, as expected.
